wo 2005/059321 



PCT/JP2004/018673 



//// 

FIG. 1A 




14 



FIG. IB 



E5S53= 



22 




wo 2005/059321 



PCT/JP2004/018673 



2/11 



FIG. 2 




wo 2005/059321 



PCT/JP2004/018673 




wo 2005/059321 



PCT/JP2004/018673 



4/11 




wo 2005/059321 



PCT/JP2004/018673 




y^O 2005/059321 



PCT/JP2004/018673 



6/// 
FIG. 6 



CORRECTION 
VALUE 



ACTUAL 

OPERATING 

ANGLE 




OPERATING ANGLE 
DETECTED BY SENSOR 
WHEN CONTROL SHAFT 
IS SECURED 



TEMPERATURE CO 



wo 2005/059321 



PCT/JP2004/018673 



FIG. 7 



//// 



(operating angle contro^ 



DETECT COOLING WATER 
TEMPERATURE 



I 



CALCULATE OPERATING ANGLE 
CORRECTION VALUE 



I 



DETECT ROTATION ANGLE 
SENSOR OUTPUT 



I 



CALCULATE DETECTED OPERATING 
ANGLE 



I 



ACTUAL OPERATING ANGLE = 
DETECTED OPERATING ANGLE 
+ OPERATING ANGLE CORRECTION 
VALUE 



80 



82 



84 



86 



88 



EXERCISE OPERATING ANGLE 
FEEDBACK CONTROL 



90 



( RETURN ) 



wo 2005/059321 



PCT/JP2004/018673 



FIG. 8 



8/11 



ACTUAL 

OPERATING 

ANGLE 



100 




EXTREMELY LOW 
R.-i- TEMPERATURE (-35t:) 

operating angle range 
a required for startup 

"Correction value avl 



temperature CO 



( OPERATING ANGLE CONTRoT) 



A«-OPERATING ANGLE 
tO<-THW 




At=t0-(-35) 



PREDICT NONCORRECTIVE RESTART 
STATE OPERATING ANGLE B 



CALCULATE CORRECTION VALUE AVL 



ENSURE THAT F = A - AVL 



STOP CONTROL 
( END ) 



'104 

'106 

108 

110 
112 



wo 2005/059321 



9/11 



PCT/JP2004/018673 



F/6. /O 



CORRECTION 
VALUE AVL 


'-1] 


B 

K 


i EXTREMELY LOWI 




» \ [ TEMPERATURE (-SS^C) 


ACTUAL 

OPERATING 

ANGLE 




r- 


. A nPPRATINn ANHI 1= 

ii RANGE REQUIRED 
FOR STARTUP 

^ 



-35 to 

TEMPERATURE CO 



ACTUAL 

OPERATING 

ANGLE 




OPERATING ANGLE 
RANGE REQUIRED 
\ ^ FOR RESTART 



TEMPERATURE CC) 



wo 2005/059321 



PCT/JP2004/018673 



10/11 



FIG. 12 



(operating angle control) 




At=tO-tl 



ESTIMATE OPERATING ANGLE 
CHANGE AMOUNT AA 



'132 




CALCULATE CORRECTION VALUE AVL 



I 



ENSURE THAT A=A+AA-AVL 



to<-ti 
izi — 



136 



138 



140 



( END ) 



wo 2005/059321 



PCT/JP2004/018673 



///// 

FIG. 13 



CORRECTION 
VALUE AVL 



ACTUAL 

OPERATING 

ANGLE 




ti to 

TEMPERATURE CO 



